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On (57) Abstract: An organic electroluminescent device whose light -emitting layer contains an anthracene derivative represented by 
i™^ the general formula (1) as the host and at least one member selected from among perylene derivatives, borane derivatives, coumarin 
1/^ derivatives, pyran derivatives, iridium complexes, and platinum complexes as the dopant and which exhibits high efficiency, long 
service life, low driving voltage, and high durability both in storage and in driving: (1) wherein R^ to R''^ and R^^ are each indepen- 
dently hydrogen or C1.12 alkyl; R^ to R^^ are each independently hydrogen, C1.12 alkyl, C3.12 cycloalkyl, or Ce-iz aryl; Ar is nonfused 
aryl represented by the general formula (3); and m is an integer of 1 to 3: (3) [wherein n is an integer of 0 to 5; R^^ to R^^ are each 
independently hydrogen, Ci_i2 alkyl, or Cg-iz aryl]. 
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[0027] X(*. TtBcOS (2-1) — (2-15) ;J)^e>jg(itl.^lo-efe^o ^f^LV^Xf*. ^(2-1) 
. (2-2), (2-4), (2-5), (2-6),^fc(*(2-10)-e^b'9,#t;i^*bV^Xf^, S(2 
-1), (2-2), (2-4), ^fcfi(2-5)-efo^o 



wo 2005/091686 
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R^^ Ar 




12 



(2-1) 



Afs 



R 



12 




12 



(2-2) 



R^2 R^2 




Ar 



R^2 R^2 



(2-3) 



R^^ Ar 




12 



(2-4) 



Ar. 



R 



12 



R^^ Ar 




12 



(2-5) 



Arv Ar 



12 



f^12^p12 



(2-6) 



Arv 



R 



12 



Ar 




R 



12 



R 



12 



(2-7) 



Arv 



R 



12 



H'^ R^2 



-Ar 



(2-8) 



R^^ Ar 




Ar 



R'^ r'^ 



(2-9) 



Arx Ar 




R 



12 



(2-10) 



Arv Ar 



/ ^ 12 

Ar R^^ 



12 



(2-11) 



Arv Ar 




R^^ R 



Ar 

12 



(2-12) 



Arv 



12 



R^^ Ar 



Ar 



(2-13) 



Arv 



12 



-Ar 



Ar 



R 



12 



(2-14) 



R^^ Ar 



> 



-Ar 



R^^ Ar 



(2-15) 



[0030] 



[0028] s(2-i)-(2-i5) ic^iir^Ari^m^m\^<wi.mir^m^^(3)x-m^ti^^m^ 

[0029] R^'f* ^ (1) (;i*5it§R — l^l^-efeSo ^(DMci^mi^W'r^(DR'—R^(DMW^mt 



l^yi<.^Xh^, 



(2-1) — (2-15) (DV ti.;e)^iotc:jov ^T. 1i^<DR'^filil^-efeoT^j<i;v 



^/cfiM^^oTV ^Tts J;V \ ^(2-4) — (2-15) (OV>-rtv;0^1o(;i53V^-C. liTOAr 
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[0031] Arf*^(3) 'X:m^tl^4-m^n^TU—/^'Ch^o 




19 



(3) 



n 



[0032] ttifB<50. mmWce—12(DT]}—/V<D^M<Dyi<.m^m^mK.^mM^t\^X(D^m 



KXox. nm^^^\^fci[:^m^n^^t:^^x^^o 

[0033] r'"— R''i*. MizibT. 12(DT/V^/V^fc{*^*^6— 12(DTy 

y7°ntVV, n-7'5^/V, -Yy^'^/V. sec-:/^/V, t-^'^/l^. n-^V^/V, ^y-O' 
t-^^^/V, ^:^^>'^/^. n-^df-ix/v^ ^y^driX/k, l-^^/V^^^/V, 

[0034] ^CO^0'Mcl—l2(DT/V^MC^i1r^iiiM<^-CU -i^-Q-XUt^K-htlXh^ 



sec-y'^/V:^^iX, t-y'^/V:^^iX, n-^^^^/V:;^-drix, ^y^:/^/^ 
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t-^ly=f-/V:t^\y^ n—^^-y/U:t^iy^ AV^^-yf^ 

[0035] ^^Wi:Q—i2(DT])—/i^(DM,i^Miis :7a.^/k, 1-^:7^/]/, 2-^:7^/k^-efe 

[0036] :i(D^m^^6—12(DrV—MC^n^ii:M<D7KM-i^0Wcl — 12(DT^U^jU^ ^ 
m^^3^12(Diyi^uT/U^/V-^fci^^$^^^6^12(DT]}--/VX-M^^:k.htlXhXV^ 
o ii:M(^7l^^^^^^^l — 12(Dr/V^/i^Xm^mK.htlfz.^m^6—12C0TU—/^ 
(DMci^Mlt. o-h]}/^. m-hU/V. p-hy/V. 2-lf ^ai^/W/V. 3-lf :7ai^/W/^. 4 

-tf:7aic:^/W/V. 2, 4-V?P<^7k:7cnc:^/k, 2, 6-V^^^/V:7aiC:^/k, 2, 4, 
/U:7a:.:=-/V, A-t-^f =f- JVZ^ zxl:=.)V ^ 2, 4-v't-^^^/^>' Ji:=^/V, 2, 4, 6-h!;t-7'^ 

[0037] R^^— r''cd^?^lv ^m^. m^(DP^t,^yzr.:^;vWiZ.^^^^WM-\^^<>'Ch^ Ax(D 

^f^(7)'7a:.=-]yyifi, 1, 2-y'ji^w:/^\ 1, a-v'ji^w^^yO^. 1, 4-v'ji^i/:x;6^tc 

[0038] Ar(DMi^Mi^Tti(Dm(4-l) — (4-16) Xh^Tl)^. 



wo 2005/091686 
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(Dm7^i^^-oXm'^^n^^titfj:\\ ^^bV^Ar^*. ^(4-l) — (4-10)^0 J;t/ (4 

-14) — (4-i6)-efe^o 



(4-1) 



(4-5) 



(4-2) 



(4-3) 



\ / 



\ / 



\ // 



/ \ 



(4-6) 



(4-7) 



(4-8) 



W^V/ (4-12) 



/ (4-10) 



/ \ 



(4-11) 



VJ 



\ / 



/ \ 



(4-13) 



\ / 



/ \ 



(4-14) V^*^V / (4-15) 



[0039] ;*:^§a(DW^EL^^(D^^JB^^fflv^6>tL^^^jB^;^h(De,^^!J^i^-p(D^!C(5 



[0040] 
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(11) (12) (13) 

[0041] 



wo 2005/091686 
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(38) 

[0045] 



(39) 



(40) 



wo 2005/091686 
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(44) 

[0046] 



(45) 
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[0047] 
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(67) (68) 



[0049] 
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[0050] 



(71) 



(72) 
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(75) 

[0051] 



(76) 




[0052] 
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wo 2005/091686 



31 



PCT/JP2005/004495 





(88) (89) 

[0054] ±m<DM.i$-m<D^'x:^~^i.\^^it-^m^.^t'^^(ii). (12), (13), (i4), (is) 

. (23). (27). (28). (41). (44). (56). (59). (61). (68). (81) . *5J;U?(84) 
-efe^o ^ii^^bVMb^i^Ji.^t^-a-i^dl). (12). (13). (14). (23). (27). ( 
41). (44). (56). (59). (61) *Dj:U?(81)-efe§o 
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(r 



(1) 



Br 



r2 



\ / 




7/ 



m 



J? 




Ar 



R^^ 



5-m 



R^ R 

\ / 



10 



R 



8 



R 



11 



R 



B(OH): 



R*" R' 



(1) 



[0056] r(DKJS-efflV^^>tL^^^9>'^>-t^M^<^^#:^!I^^^ Pd(PPh ) , PdCl (PPh ) , P 

3 4 2 3 2 

d(oAc) ^-efcSo ^<^M^s-efflv^^>^^^^^s^o^#:^[l^i, ^^^hy-^^^, 

2 

y-^i^, ^^-fev/!>i^. ^^7K^^hy!>A, 7K^{t:^hy!>A, 7Kmi:;^;y!>i>v. tK^^I: 



[0058] ^ (1) -e^$tl.5T:^h^-fe^f|##:fi . i^V jE?LaAtt. lE^ 
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[0059] ifmnU. ^3feJB^S^(l) -e^^tv-ST^h^-fe^fl^^r^/jNj^h^L-C-^WL. 

7j^^9^f|^#:, ^-^yvf|^#:. ^yv^-^i^^ft:. 

[0060] 3, 10-v?(2, 6-v?p«^/^:7cn^/k)^yw^^, 3, 10- 

>^(2, 4, 6-hy^^/^:7ji^/V)^yix^, 3, lO-i^^ji^/P^yix^, 3, 4->?7ji^ 

/v^yw^, 2, 5, 8, ii-7^h^-t-:/5^/v^y^>, 3, 4, 9, xo-j-Vyy ^^^J^V^^) 

3-(l'-fcV^/k)-8, ll-v?(t-7'^/V)^yi/^. 3-(9'-T>^hy/V)-8, 11 

-v?(t-7'^/v)^yw^. 3. 3'-if;^(8, ii->^(t-:/~^/v)^yi^^/v)#-efe§o 
[0061] ^7^M^#;(*TfBc»^ (B) -e^$ti.§^b-^i^-efe§o 




(B) 



1— 12<Z)T 



s s m. 



1— 24(DT 
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[0062] ^y^^m^^i^f^McW^m^. 1, 8-v^:7ai^/v-io-(v^^->^/v^^y/k)T^^h9ir^. 

i^p<v^^/V7Ky/l-) T>'h9't>. 9-(4'-lf :7^^/V)-10-(v'p<v'5^/k7Ky/V) T^-h 

9-(4'-(N-;^;/v/^i/y7V) y^^/P)-lO-ii^:?i-y^/v^]}M T>'Vy±>. 

9- (3 ' -If :73i^/V) -10- (v^^i^^/l^^^y/l^) T^-h^-fe^. 9- (2 ' -t" :73i^/V) -10 

- (v^^v^^/V/i^'y/V) T^h^-fe>^> 9- (v?p<iX5^/V^Ky/V) -10-[4- ( 10-v^p<v/^/V 

xKy7v-9-T^hy/^):7a.c:^/v]T>'h9-fe^. 9-(v?^->^/vjKy7v)-io-[2, s-v?^ 

^7V-4-(io-v'p<->'^7k/j^^y/v-9-T:/hy/v):7aic:^/v]T^h^-fe:/, 2, 8-if^(v^ 

p<i^^/^JiJ^y/V)-6, 6', 12, 12'-^h9:73i^/v-6, 12-v?tHW>^'7'V[l, 2b] 7 
/k;^!^^, 2, 9-t-';^(v^p«iy^/V)!Ky/V)-6, 6', 14, 14'-^h^:7ai-/k-6, 14- 
v^tKn^^^xVEl, 2b]-^^yTi]7/^:^W^^ 2, 9-lf>?>(v'^iX^/V4^^y/^)-7, 7 
14, 12'-^h^:7aic^/V-7, 14->'tKn:7/k;^W[2, la]:77V::^i^^, 9-(2'- 
ZyT/y^^/V)-10-ii^pi-y^/V:^])/V-) Tl^h^-^ly. 9-(3'-v^Ty7ai^/V)-10 

- (v?p«v/^/^#y/^) T:yh9'^>. 9- (4 ' -v^T/^cncr^/V) -10- (iy?iiy^/P^V/l^) 

T^h^-fe^. 9- (6 ' —yTy-2 ' -:7 ji^/v:7 ji^/v) -lo- ( v^^ix^/v^Ky/i-) r^h 

9-(5'— >Ty-2'-:7ai:=^/V:7ji^/V)-10-(v^7«iy^/VJiJ^'y/V) T>^h^-fe^ 
. 9- (4 ' -iyTy-2 ' -y'ai:=^/k:7ai^/V) -10- ( v^^i/^/VT^y /l^) T>^h9-fe:/. 9- ( 
6 ' — >Ty-3 ' -:7cn^/k:7aic:^/V) -10- ( v?p<iy^/V)!Ky/v) T>hy±>'. 9- (5 ' -ix 

Ty-3 ' -y^^/uy^^;]^) -lo- (>^7<v^7v^'y/v) T>-h^-fe v^-e^b§o 
[0063] i^'^]}>'M^Mi^coM,i^W'\i^. i^-ey^-6, i^-^^y^-eH, i^^-^y^-so, i5^-^y>'-io2 

, iJ'-s'y^-llO. i5^-^y^^-152. i?-^y^-334. ^'^\}>-343. i5''S'y^-480D#-e 
[0064] t°^^fl^#:(^=i.#:^!lf*> TIB(^DCM. DCJTB^-efc^o 
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Et Et 



PtOEP 
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36 



PCT/JP2005/004495 



mw-. ^:t^^iymmi^. hvry—/]^mmi^. ^n^ry^^/i^mmi^. 



[0071] m^f^jS^b-^i^c^^^bv ^yyy— t°y 



i^=3r7y^)T/V5:^!>i=s(J^T^ ALQ^B^fBi-^o ) ^ tf^(lO-tKndr>/-<^yTh]^y 

y:/)^yyr>A, hy^(4-p<^/v-8-tKn=¥v^^yy^)T/v5:^!^A, «(2-p<^7V- 
8-fcKn^v'^yy^)-(4-:7ai^/k7aiy— /i^) T/v^^!>i^#-efe^o t°y v^^^ii^ 

^(DS.^^r|(i, 2, 5-tf;^(6'-(2', 2' -If t:°y>^/l-)-l, l-v?p<^/V-3, 4->^7^ 
^/Vv^a— /^(J^T^ PyPySPyPy^Bg-IBi-^). 9, 10-v?(2', 2"-tf t°y v?/V) T^^ 
Vy±>. 2, 5-v?(2', 2"-lf t°y v'/V) ^:^:7cn^. 2, 5->^(3', 2"-lf t°y v^/k)^ 
:^:7ji^/, 6', 6"-v^(2-t°yv?/^)-2, 2':4', 3":2", 2"'-i^T7"/^t°y v'^^^'efe 

:7ai-^:/hciy:/il^#:(D^#:^[|fi, 4, 7-v?:7cnc:^/v-i, lo-y^^^i^h^Vi^. 2 

, 9->^7«^/V-4, 7-v^:7ai-/k-i, lO-ya^^^^h^Ul^. 9, 10-v^(l, 10-^^^ 
>hn])>^-2-^;V)T>Vy^l^. 2, 6-v?(l, 10-yai-:^:/hny^-5--l'/V)t°yv'>^ 
. 1, 3, 5-hy(l, 10-:73i^^hny>^-5-^/V)^^ifV. 9, 9 ' ->^:7/k::t-/^-tf ( 

1, io-:7^-^^hny^-5--f7k)#-efe^o #f-t°yv?^f|^#:. y^^^h^D:^] 



[0072] :^mm<DmmBL.m^i^^m^ti^jE^mAum-^^xijE^m^um^-D\^ 
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y-r— , 1, l-lf;^(4-v'-p-hy/VT5:y:7aic:^/V)i/i^n^drf->-, N, N'-v^:7cn^/V 
-N, N'-v?(3-p<^/V:7ai^/k)-4, 4'-v^T5:yif7ji^/^. N, N'-v':73i^/V-N 
, N'-v'^:7^/V-4, 4'-v'T5:/lf:7cn^/k(^^T^ NPDiB&fdi-^o ) > 4, 4', 4" 

[0073] «0;!(D^aELm^^«^i-^#JB Ji. #jB^«^i--<#tt-^4^S*&. 

m^mi^x'om^i^o mm^i^i^—mi^. h;!jpi^MS5o— 4oo°c. m^&io 

lO'^Pa, MMM&O. 01— 50nm/#\ ^;Kiai^-150— + 300°C. I^J^Snm 

\^^^^t7!)^X^^o ^(^M^W-MU. Au^(D^m. CuU -r^^>'!>A^>';^df-^/K(i^T^ 
ITOirBg-IBi-'S) . SnO . ZnO#-efe§o 

2 

[0075] |^^i^Kf^4eVj;'9/J^$/ceti:*Mm(^^M^ m^^#tt^t:^i^. ^XU^ 
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•^A/^^by^e^A, T/^^^!>i^/y^!>^. '^^^^l^^J>^/m. '^^:^iy^J^/^y 



[0077] 



MX^\^ \ 




[0078] :^mm^mmmi^^-^\^^x^iz.mi^<wtmir^, 
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:2. 58g^h/V3^^^3i^y— yvoD^-^^IKlOOml (h/Vn^^/n^iJ^y— /l^ 

. ^y]}:fy^/vx:fjyj>^mm(mm:^:^^>xw^^:^:y=3yi)^nofc^. ^mmm 

: M^taS : 185°C [S'J^^^ : UNIX-DSC7 (PERKIN-ELMERftM) 

; <^*P5SS200r/Min..#ia3lit40°C/Min.] 

FP-777W ( 0 :^^^W^^^±M) ] 
[0079] [^Jg^il2] ^t^mi23)(D^^ 

^^#ffl^T^ 9-7V^-10-(i3-^:7^/V)T>'h7-fe^3. 83g, m-i^T7"/V:7 

m (23) (Dm^^^mmi^fc^ m^^ 22o°Co 
[0080] immmsi ^t-^i^ (27)0-8^^ 

^:=^/l--3-:^ti>'^3.85g^h/^^>t:^i^y—/\^<Di^^^mi00m\.{h/^^>X^i$^ 

MK.x5i^mw:Wu ^(D^. 2M(D^m'rh])^j^7i<.m^iomi^Mx.xiom^M 
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(27) (Dmm.^mm\^t:-o : 2io°Co 

[0082] [MMmA\ 

ITO^150nm(Djf:§tc:S^b7t25mmX 75mmX l.lmm(D;;^f^;^S^(:^MH 

M^i^X. mm20nmK/^^Xoi':.MM\^XAEJimAM^M)M^. ^V^-C\ NPDA«9 

^L-Cm^#3^JB^?#^bfCo J^_h(D^^3Sig(i0.1-0.2nm/#-efeofCo 

^^liy^!^AA«90^*ffljK— h^;()P|^LT. J|^)?0.5nmt;i;fe§J;5tiI0.003— 0. 



wo 2005/091686 
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(90) 



[0083] imMms^ 



Me 




(91) 



Me 



Me Me 

[0084] [^Ji^[l6] 

^Mm-effl V ^/c^^:'^^^ (56) ^it^m (23) 

a^B. 81m/'W-ei6;5468nm(DW-fe(D^^^#fCo 50mA/'cm'(Z)^m^ 

[0085] imMm?^ 

;ife^!|4-efflV ^fcALQ^PyPySPyPytC#x.fcJ^i^J*. ^>6fe#ij4fc2pCfc;^&'e 
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[0086] [^Ji^[|8] 

mAXcin(D:&mMmW}^n<>fct^S. |J]ag®i^4700cd/m'-C\ )^it¥M0#F^ 

}iiooNFr^<^#^#'i4^*bfco 

[0087] IMMM91 

/'W-eiS;ft468nm(Z)#-fe(D^3fe^#fCo ^fc. SOmAycm'cO^^^lgSj^^f o 

o 

[0088] [^Ji^dio] 

^»[|8-efflV ^fcf b^i^ (56) (27) ||»!|8t^^Cfc 

mtX^X. ^3. 4V(Dli:i)ftmff^PP;!JPi-^^^ l^l. lmA/cm'(Dm^)^D;6S^tl.^ 
^^7. 81m/'W-e^*473nm(DW-fe(Z)^3fe^#fCo 50inA/cm^(D^«i5^ 

[0089] [J;bK^!jl] 

ITO^150nm(Dii:$t;i^^Lfc25mmX 75mmX l.lmm(D;(f^>?.^;K(:^MH 
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^^5llS^?l^^b/Co ii>L_h<DS*?iS{*0.1— 0.2nm/#-efeofCo -^(D^, 
y^!>i^A'9(DS^^7K— h^;!jP^bT. II/?:0.5nm(C/.e^j;5ii0.003— O.Olnm 




(92) 



[0090] [i:b^^[|2] 



wo 2005/091686 
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1. 51m/W-e^;ft441nm(DW'feCQ^3fe^#/Co *fc. 50mA/cm'(D^^i)fE!|g! 



[0091] [it^#^j3] 



o 



[0092] [i:kfe^!|4] 



'Mm4X-m\^^fc^t^m (56) ^TWB^ OS) -e^$tb§T^^h^-fe>'P^#:t-#X.fc 
J^i^fi. IIM^d4tC2pCfc;^&-^^^«EL^^^#fCo ITOmfe ^ihV^^ 

B#P^ 1 25B#r^(D#^#tt^^b5^Co 




(93) 



[0093] [J:bg^^!j5] 



»!i7-effl V ^^c^^:'^^^ (90) ^rm^ (94) 'e^$ti.^T5:^-a-#;^^y/^^##: 
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[0094] [i:bK^!j6] 

mmm7'x:m\^^tiih^m oo) ^rm^ (95) -e^$tv§T^>"^#;^^y/^M^#: 




(95) 






wo 2005/091686 



46 



PCT/JP2005/004495 



[1] 



Tiyhy-^'^mmi^^^^htL-x. ^]}u:ym^i^. ^9i^m^^i^. i^^y^fl^ft:, t° 



7^ 



10 



8 



R 



11 



R^ ^ 
R® R^ 




(1) 



3— 12(D->i?nT/k^/V. 



(D-cu -i'i-o--^fci^^m^6—i2(DT])—]y^^xm^mx.hnxhx<^ ^(D^m 

2 

^3— 1 2<Diy^\:iT^]^^MZ^n^^M(D7i^mi-i^M^l — 1 2(DT/V=3r/V*fc}*^ 

i^^6— 1 2(DT]}—/v-xmtmK.htixhX< . r (D^i^me— 1 2(Dr y —Mcisif 
6— i2(DTy— /v^fc{*^*mi2— iscD^ii-a-m^^Ty— /V-Cg^m;t^>tLTtiJ; 

<;^bT. Xf*. TIB(D^ (2-1) — (2-15) -e^$tV§^(D|^^^b^S(itl.^lo-Cfe 
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R^^ Ar 




12 



(2-1) 



Afs 



R 



12 




12 



(2-2) 



R^2 R^2 




Ar 



R^2 R^2 



(2-3) 



R^^ Ar 




12 



(2-4) 



Ar. 



R 



12 



R^^ Ar 




12 



(2-5) 



Arv Ar 



12 



f^12^p12 



(2-6) 



Arv 



R 



12 



Ar 




R 



12 



R 



12 



(2-7) 



Arv 



R 



12 



H'^ R^2 



-Ar 



(2-8) 



R^^ Ar 




Ar 



R'^ r'^ 



(2-9) 



Arx Ar 




R 



12 
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